Effect of procyanidins from Pinus maritima on glutathione levels in endothelial cells challenged by 3-morpholinosydnonimine or activated macrophages.
The effects of reactive nitrogen species on glutathione homeostasis in human endothelial ECV 304 cells challenged by 3-morpholinosydnonimine-N-ethylcarbamide (SIN-1) on RAW 264.7 activated macrophages using a co-culture model were investigated. SIN-1 or macrophages activated by lipopolysaccharide plus interferon-gamma induced a significant glutathione decrease in ECV 304 cells. Pre-incubation of ECV 304 cells with French maritime pine bark extract containing mainly oligomeric procyanidins protected endothelial cells from activated macrophage-induced glutathione depletion. Data demonstrate that reactive nitrogen species generated with different kinetics and mechanisms impair glutathione levels in endothelial cells, and that pine bark extract significantly enhances antioxidant defenses.